Health-related quality of life (HRQOL) assessed via generic instruments was better in athletes than in nonathletes, but the differences were small and may not be clinically meaningful. Athletes without a history of injury reported better HRQOL on generic instruments than did injured athletes. To ensure that all health dimensions are being properly assessed and treated, clinicians should monitor patients' HRQOL throughout treatment and perhaps after return to play. Given these differences on generic instruments, it will be prudent to investigate the use of region-specific and dimension-specific instruments in assessing HRQOL. P articipation in interscholastic and intercollegiate athletics has increased roughly 34% since 1980 and 15% over the past decade and a half, with approximately 8.2 million student-athletes competing in 2014. 1, 2 Despite the health benefits associated with physical activity, 3, 4 individuals are also at risk for sport-related injuries. [5] [6] [7] Each year, up to 4.3 million sport-or activityrelated injuries are treated in US emergency departments. 8, 9 Injury can cause a range of physical and psychosocial detriments, which are predominantly examined using clinician-based assessments such as range of motion and strength. However, these assessments do not provide insight into the patient's perception of his or her health status, 10 nor do they always correlate with overall health status. [11] [12] [13] [14] [15] [16] Therefore, the focus has shifted to the incorporation of patient-based assessments, such as patient-reported outcomes (PROs), to measure the patient's experience and values after medical treatments, interventions, and practices. 17 Professional orthopaedic and sports medicine organizations [18] [19] [20] [21] have emphasized the need for clinicians to use PROs in addition to clinician-based assessments to further understand the consequences of injury and to determine treatment efficacy. The PROs are typically categorized as region specific, dimension specific, or generic. Regionspecific and dimension-specific PROs focus on a particular body region, disease, or health dimension. Examples include the International Knee Documentation Committee form, 22 Foot and Ankle Ability Measure, 23 and Disabilities of the Arm, Shoulder and Hand (DASH). 24 Generic outcomes are broad in scope and focus on general aspects of health-related quality of life (HRQOL), which encompasses social, physical, and psychological health components. [25] [26] [27] Health-related quality of life has become an important component of health surveillance, and the use of PRO instruments enables clinicians to track HRQOL deficits postinjury. 27 Several groups 10, [28] [29] [30] [31] [32] [33] [34] have used generic outcomes such as the Short Form-36 (SF-36), Pediatric Outcomes Data Collection Instrument (PODCI), and Pediatric Quality of Life Inventory (PedsQL) to measure HRQOL in athletes and nonathletes and the effect of sport-related injury on HRQOL. Although the evidence suggests that normative values for athletes differ from the general population 28, 30, 33, 34 and between injured and uninjured athletes, 10, 29, 31, 32 this evidence has not been synthesized. A synthesis of the existing evidence will provide us with a more thorough understanding of differences in these scores for future research and clinical practice. Therefore, the purpose of our systematic review was to answer the following questions: (1) Does HRQOL differ among adolescent and collegiate athletes and nonathletes? (2) Does HRQOL differ between injured adolescent and collegiate athletes or between athletes with a history of injury and uninjured athletes or those without a history of injury?
METHODS

Search Strategy
A computerized literature search was completed using EBSCO (CINAHL, MEDLINE, SPORTDiscus) and PubMed from inception through August 15, 2015 (Table  1) . Two authors (M.N.H., J.M.H.) reviewed the articles obtained for inclusion. Titles and abstracts of all articles were screened using the criteria below. If the authors were uncertain about eligibility, the full text was screened. A hand search was performed on the reference lists of all screened articles.
Criteria for Selecting Studies
Inclusion Criteria:
Studies comparing HRQOL outcomes in athletes and nonathletes or in injured athletes or those with a history of injury and uninjured athletes or those without a history of injury Participants in 1 or more groups were described as current interscholastic or intercollegiate athletes Uninjured athletes or athletes without a history of injury were defined as medically cleared for participation Injured participants were defined as having a self-reported recent injury or having a history of musculoskeletal injury or concussion Studies using generic self-reported instruments (eg, SF-36, PODCI) as the primary outcome measure Studies published in English Studies published in peer-reviewed journals Exclusion Criteria:
Studies that included only retired athletes Studies that limited participants to those with chronic diseases (eg, asthma) Studies that used only region-specific or dimension-specific instruments (eg, International Knee Documentation Committee form, Foot and Ankle Ability Measure, DASH) Studies that described the development of an instrument to assess HRQOL Case studies, conference proceedings, or review articles
Assessment of Methodologic Quality
We used the modified Downs and Black Quality Index Tool (mDB) 35 described previously 36 to assess the methodologic quality of included studies. The mDB was selected based on the nature of the study designs (ie, cross sectional) included in this review. Other tools available to critically appraise the literature, such as the Physiotherapy Evidence Database (PEDro) Scale were not applicable as they were designed to appraise the methodologic quality of other study designs (ie, randomized controlled trials), and we identified only cross-sectional studies in the systematic search. The mDB index has demonstrated high internal consistency (Kuder-Richardson 20 ¼ 0.89) and interrater reliability (r ¼ 0.75). 35 Studies meeting ,60% of the criteria were deemed low quality; 60% to 74.9%, moderate quality; and !75%, high quality. 36 Two reviewers (M.N.H., J.M.H.) independently assessed the included studies. A third reviewer (M.C.H.) was consulted if the initial 2 reviewers could not resolve their disagreement.
Strength of Recommendation
The strength of recommendation for the included studies was assessed using the Strength of Recommendation Taxonomy (SORT). 37 The taxonomy consists of A, B, and C ratings. Grade A represents consistent, good-quality, patient-oriented evidence. Grade B represents inconsistent or limited-quality, patient-oriented evidence, and grade C represents consensus for disease-oriented evidence.
Data Extraction and Statistical Analysis
The variables of interest for this systematic review were scores on generic PROs that assessed HRQOL. For question 1, studies that compared generic HRQOL outcomes between athletes and nonathletes were included. Instruments used were the SF-12, SF-36, PODCI, and PedsQL. For question 2, studies that compared generic HRQOL outcomes between injured athletes (or those with 40 
Sensitivity Analysis for Assessment of Publication Bias
We used a funnel plot to examine the likelihood of publication bias. Duval and Tweedie's trim-and-fill method 38 was applied as an additional assessment to identify studies missing on the left side of the mean effect. The method of removing 1 study tested the stability of the cumulative effect across all comparisons. 38 
RESULTS
Literature Search
The initial search ( Figure 1 ) retrieved 58 articles. Twenty duplicate articles were immediately removed. Of the 38 articles screened, 6 studies 29-34 met the inclusion criteria and did not meet any of the exclusion criteria. Two additional studies 10, 28 were identified through the hand search, resulting in a total of 8 eligible studies, which were classified into athletes and nonathletes (Table 2 ) and uninjured and injured athletes (Table 3) . Five articles 10, 28, 30, 33, 34 met the inclusion criteria for this question. Quality scores ranged from 70.6% to 82.4% with 3 high-quality 10, 33, 34 (!75%) and 2 moderate-quality 28, 30 studies (60%, 74.9%). The mean mDB score was 76.5% 6 5.9%. Four articles 28, 30, 33, 34 provided sufficient data for the calculation of ESs and 95% CIs ( Table 4 ). The overall random-effects meta-analysis for all composite or total score comparisons revealed a weak ES of 0.27 (95% CI ¼ 0.14, 0.40; P ,.001; Figure 2 ). Among the 3 studies 28, 33, 34 that had data available for analysis using a composite score (PCS or MCS) as the moderator variable, a difference was evident (Q ¼ 4.86, P ¼ .03). The results revealed a weak effect of 0.03 (95% CI ¼À0.32, 0.53; P ¼ .86) for the PCS and a moderate effect of 0.46 (95% CI ¼ 0.31, 0.61; P ¼ .002) for the MCS. Four studies had data available for analysis using age (adolescent or collegiate) as the moderator variable and demonstrated no difference between groups (Q ¼ 0.19, P ¼ .66). A weak effect was present for both adolescent (0.24; 95% CI ¼ 0.06, 0.42; P ¼ .008) and collegiate (0.30; 95% CI ¼ 0.08, 0.53; P ¼ .008) athletes. Overall, grade A evidence (consistent findings of 3 high-quality and 2 moderate-quality studies) indicated that athletes reported better HRQOL than nonathletes. However, although the evidence is consistent, the ESs and 95% CIs demonstrated an overall weak effect, which suggests these differences may not be clinically meaningful.
Publication Bias. The analysis indicated that publication bias was unlikely (Figure 3) , and no missing studies to the left of the mean were identified, resulting in no change in the overall effect. In addition, the Orwin Fail-Safe N indicated that 14 through 21 additional studies (with the trivial Hedges g set at 0.05-0.10, mean Hedges g in missing studies ¼ À0.10) would be needed to nullify the overall effect.
Sensitivity Analysis. The 1-study-removed method revealed ESs ranging from 0.23 to 0.31, with the lowest 95% CI ¼ 0.09 and the highest 95% CI ¼ 0.44. All P values were ,.002. Therefore, no single study substantially influenced the overall effect.
Question 2: Does HRQOL differ between injured athletes (or those with a history of injury) and uninjured athletes (or those with no history of injury)?
Five articles 10, 28, 29, 31, 32 met the inclusion criteria for this question. Quality scores ranged from 70.6% to 88.2%, with 3 high-quality 10, 29, 32 (!75%) and 2 moderate-quality 28, 31 studies (60%, 74.9%). The mDB score for these articles was 77.6% 6 7.7%. All 5 articles 10, 28, 29, 31, 32 provided sufficient data for the calculation of ESs. Effect sizes and 95% CIs for all comparisons are shown in Table 5 . The overall randomeffects meta-analysis for all composite or total comparisons revealed a moderate ES of 0.68 (95% CI ¼ 0.42, 0.95; P , .001; Figure 4 ). Five articles 10, 28, 29, 31, 32 had data available for the random-effects meta-analysis using a composite score as the moderator variable and demonstrated a difference (Q ¼ 8.92, P ¼ .003). A strong effect of 0.85 (95% CI ¼ 0.40, 1.29; P , .001) was observed for the PCS, and a weak effect of 0.15 (95% CI ¼ 0.03, 0.26; P ¼ .01) was observed for the MCS. Five studies had data available for the random-effects meta-analysis using age (adolescent or collegiate) as the moderator variable; we found no difference between groups (Q ¼ 3.52, P ¼ .061). The results revealed a strong effect for adolescents (1.65; 95% CI ¼ 0.29, 3.01; P ¼ .017) and a moderate effect for collegians (0.34; 95% CI ¼ 0.20, 0.49; P , .001). Overall, grade A evidence (3 high-quality and 2 moderate-quality studies) showed that uninjured athletes reported better HRQOL than injured athletes.
Publication Bias. The analysis indicated that publication bias was likely ( Figure 5) , with 4 missing studies to the left of the mean, resulting in a change in the overall point estimate. The Orwin Fail-Safe N demonstrated that 18 through 31 additional studies (with the trivial Hedges g set at 0.05-0.10, mean Hedges g in missing studies ¼ À0.10) would be needed to nullify the overall effect.
Sensitivity Analysis. Following the 1-study-removed method, the ESs ranged from 0.48 to 0.73, with the lowest 95% CI ¼ 0.28 and the highest 95% CI ¼ 1.06. All P values were .001. Thus, no 1 study substantially influenced the overall effect.
DISCUSSION Study Quality Assessment
The mean mDB scores were 76.5% 6 5.9% and 77.6% 6 7.7% for questions 1 and 2, respectively. The criteria that did not receive a yes were a clear description of participant confounders, how representative the population asked to participate was of the population from which they were recruited, blinding of researchers who measured outcomes, whether or not the groups were from the same population, and whether statistical adjustments were made for confounding variables. These items can influence the internal and external validity of a study's findings. For example, adjusting for confounding variables such as years of athletic participation or number of injuries could provide a better interpretation of the findings. In addition, although blinding of assessors seems trivial when using PRO instruments, knowledge of injury history may cause the assessor to describe the instrument differently or influence responses to certain questions for each participant. Finally, it is vital that participants are from the same general population. For some of the included studies, the nonathlete groups consisted of population norms that were poorly described or participants who were not recruited from the same institution (or both). Future researchers should identify confounders and adjust for these variables. Additionally, making efforts to blind assessors and recruit from similar populations is warranted to enhance validity. Five included studies 10, 28, 30, 33, 34 compared generic HRQOL outcomes between athletes and nonathletes. This systematic review provided grade A evidence that HRQOL was better in athletes than in nonathletes. However, although the evidence was consistent, the ESs and 95% CIs demonstrated an overall weak effect, which suggests these differences may not be clinically meaningful. When we examined all 46 individual ESs (Table 4) , only 17 point estimates were considered moderate or strong. Thus, even though the positive ESs indicated HRQOL differences, the interpretation of the strength of the ESs and the overall ES from the meta-analysis demonstrated a weak difference between groups. The positive ESs imply that involvement in athletics may benefit overall health status, yet the small magnitude of the differences suggests that normative values for HRQOL in a nonathletic cohort may be a suitable reference for athletic cohorts, contrary to what has been previously thought. [42] [43] [44] The statistical differences detected could have been confounded by the sample size; in other words, the actual difference between the athletes and nonathletes, or the overall effect, was weak. Therefore, HRQOL differences may not occur between athletes and nonathletes, suggesting that, until we have additional evidence, using normative values appears to be acceptable. However, the normative values should be from a sample similar in age to the population. Ultimately, baseline values should be obtained to establish a true point of comparison for the individual.
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For question 1, 3 studies 10,28,34 compared SF-36 or SF-12 outcomes between collegiate athletes and nonathletes. In a sample of 562 National Collegiate Athletic Association Division I athletes, emotional role (P , .001) and mental health (P , .002) were increased when compared with sexmatched and age-matched norms of the general US population. 10 In a larger sample (n ¼ 696), 28 collegiate athletes exhibited better HRQOL on all domains of the SF-36 except for bodily pain (P ¼ .05) than a similar-aged sample from the US general population. Authors of both studies 10, 28 concluded that athletes exhibited better HRQOL compared with normative data for the general population. We could not calculate ESs for 1 study, 10 and strong ESs were present for only 2 domains (SF-36 role emotional and SF-36 social function) in the other study. 28 Furthermore, when domain ESs were pooled, a weak effect for the PCS and a moderate effect for the MCS were identified. 28 In contrast, Sorensen et al 34 reported a negative weak effect for the SF-12 PCS and a moderate effect for the MCS, suggesting that nonathletes had better HRQOL as measured by the PCS and athletes had better HRQOL as measured by the MCS. Interestingly, these researchers 34 provided extensive demographic data for their 2 groups, including age, body mass index, and ethnicity. The differences noted between these 2 groups were possibly due to the similarities of the groups being compared versus the normative data used in previous studies. 28 Future investigators should include comparison groups representative of the individuals in the athletic group with respect to demographics (in addition to age) in order to examine the magnitude of difference between groups.
The other 2 studies 30, 33 that were included for question 1 compared HRQOL in adolescent athletes and nonathletes. Both groups concluded that adolescent athletes reported greater generic HRQOL; however, the point estimates for the SF-36, PODCI, and PedsQL and domains and 
448
Volume 51 Number 6 June 2016 composite scores were primarily weak and had wide 95% CIs. Therefore, this meta-analysis demonstrated that adolescent athletes and nonathletes may have similar HRQOL as measured by generic PROs. The PODCI and PedsQL data points were not included in the meta-analysis with composite scores as a moderator variable. However, consistent with the results of the meta-analysis using composite scores as moderator variables, adolescent athletes reported better HRQOL on the subscales pertaining to mental and emotional well-being (PedsQL-Emotional, PedsQL-Psychological) in comparison with nonathletes. In contrast, adolescent nonathletes reported better HRQOL on subscales pertaining to physical well-being (PODCI-Pain, PODCI-Mobility), a result that is similar to the overall meta-analysis results for PCS scores. We believe that athletes may perceive the physical components of HRQOL, such as bodily pain and basic mobility, differently than nonathletes due to the demanding movement patterns required in sports, potentially restrictive equipment, and the physical effects of sports on the body (eg, delayed-onset muscle soreness, sport-related injury).
Question 2: Did HRQOL differ between injured athletes (or those with a history of injury) and uninjured athletes (or those with no history of injury)?
Five studies 10, 28, 29, 31, 32 included in this review compared generic HRQOL outcomes between these groups. This systematic review provided grade A evidence that HRQOL was better in uninjured athletes than in injured athletes. The overall ES was moderate, with a 95% CI that did not cross zero. Therefore, HRQOL did appear to be higher in uninjured athletes (or athletes without a history of injury) compared with injured athletes (or athletes with a history of injury); the strongest ESs were observed in athletes with a current injury. The differences between these groups suggest that injury negatively affects overall health status.
For question 2, 3 studies 10,28,29 compared generic HRQOL outcomes in collegiate athletes. Huffman et al 28 reported that athletes with no history of injury exhibited better HRQOL in 7 of 8 SF-36 domains and both composite scores compared with athletes who had a history of injury. However, all but 1 of the ESs were interpreted as weak. It must be noted that the authors did not define injury history or classify the severity of injury history for the injured group, and these unexplained demographics could have affected the point estimates. McAllister et al 10 noted that athletes who were uninjured at the time of data collection had higher HRQOL scores on the SF-36 than did athletes with a significant or mild injury. Mild was defined as an injury that had minimal or no effect on participation, practice, or play. 10 Serious was defined as an injury that had a significant effect on participation, practice, or play or resulted in the inability to participate. 10 The PCS ESs and 95% CIs for the composite scores of those with serious injuries were strong for both males and females across the groups (mild or serious injury). The PCS ESs for those with mild injuries were strong, but the 95% CIs ranged from weak to strong. The MCS ESs for both sexes were weak to moderate, and CIs ranged from weak to strong for those with serious injuries. The MCS ESs and 95% CIs for both sexes were weak for the mild-injury comparisons. One group 29 examined differences between athletes with 1 to 2 or !3 concussions and those without a history of concussion. Athletes injured at the time of data collection were excluded. Even though all 4 of the composite point estimates were positive, the 95% CIs crossed zero, suggesting that these findings should be interpreted with caution. However, the number of previous concussions may influence HRQOL, as ESs were larger for athletes with !3 concussions as opposed to individuals with a history of 1 to 2 concussions. Although the definition of injured athlete varied among these 3 studies, the evidence shows that uninjured athletes reported better HRQOL than did collegiate athletes with a current injury, history of musculoskeletal injury, or history of sport-related concussion. Future researchers should further investigate how the severity of injury history affects HRQOL when compared with athletes who incurred less severe injuries or athletes who had no history of injury. Two groups 31,32 compared HRQOL in injured and uninjured adolescent athletes. The same primary investigator compared adolescent athletes who had a recent musculoskeletal injury with uninjured athletes 31 and athletes who had a self-reported history of concussion with athletes who had no history of concussion. 32 Interestingly, for the PCS and PODCI-Global composite score, the ESs and 95% CIs for the recently injured athletes were strong. 31 However, the MCS point estimate was weak, with a weak to moderate 95% CI. These data suggest that injuries may affect the physical components of HRQOL more than the mental components, and these results appear to be consistent across age in athletes. Furthermore, the results of our meta-analysis with composite score as a moderator variable also support this conclusion, as the PCS point estimate was strong, and the MCS point estimate was weak, yet when HRQOL scores were compared between adolescent athletes with a history of concussion and those with no history of concussion, the point estimates for both the MCS and PCS were weak, and the 95% CI for the PCS crossed zero. Based on these findings, in conjunction with the composite point estimates of Kuehl et al, 29 concussion history may have a minimal effect on generic HRQOL. However, it must be noted that the musculoskeletal injury history of the group without a history of concussion was not reported. It may be that the athletes in the group without a history of concussion had a history of musculoskeletal injury. Future researchers should further investigate the effect of concussion history on HRQOL by including athletes without a history of injury.
Our additional analysis using age as a moderator variable revealed no difference between groups. Therefore, for all analyses, we pooled the adolescent and collegiate data, yet based on the results for question 1 and additional analysis performed for question 2, we propose including similaraged patients or cohorts when investigating this phenomenon.
Limitations
Although this systematic review was completed using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, limitations were present. The electronic searches were conducted in databases considered the most relevant to the questions. The search was also limited to peer-reviewed studies 
CONCLUSIONS
A systematic search of the literature revealed 8 studies that compared HRQOL outcomes in athletes and nonathletes and injured and uninjured athletes. All 5 studies comparing HRQOL in athletes and nonathletes demonstrated positive ESs, indicating that athletes reported better HRQOL on generic instruments, yet the strength of the ESs for most comparisons was weak, suggesting that the statistical differences noted in these studies may not be clinically meaningful. If baseline values were not obtained before injury, we recommend clinicians use normative values from populations that resemble the patient. In the 5 studies that compared HRQOL in injured and uninjured athletes, uninjured athletes or athletes without a history of injury reported better HRQOL on generic instruments. Further analysis revealed that injury may affect the physical components of HRQOL and have a minimal effect on the mental components of HRQOL. We believe these data indicate that clinicians should monitor HRQOL in patients after injury, throughout treatment, and possibly after return to activity to ensure all dimensions of health are appropriately assessed and treated. Furthermore, knowing HRQOL differences exist on generic instruments should promote the use of region-specific and dimension-specific instruments in research and clinical care. Future investigators should continue to examine these phenomena in region-specific and dimension-specific instruments in similar groups. 
5
Hedges g
